ABSTRACT: Low-income children are in worse health than other children are. This paper explores the extent to which insults to health and activity limitations are responsible. In the most recent National Health Interview Survey (NHIS) data, low-income children are more likely than other children to have virtually every measured chronic or acute condition and are more likely to be limited by these conditions. Mental health conditions are particularly common and limiting. But the higher incidence of measured conditions and limits does not explain all of the relationships between income and overall health status, which suggests that unmeasured illnesses and injuries are also involved. [Health Affairs 26, no. 2 (2007):
W
e a lt h i e r p e o ple a r e h e a lt h i e r than others. This relationship is apparent at birth in key indicators such as birthweight. 1 Recent research has shown that the relationship between poverty and child health holds not only in the United States but also in countries such as Canada and the United Kingdom that have universal health insurance. If we thought that lack of health insurance coverage was the only reason for the gap in health status between rich and poor U.S. children, then presumably we would not expect to see a gap in Canada and the United Kingdom. 2 Given that 17 percent of all U.S. children under age eighteen live in poor families, we need a better understanding of why poverty is linked to ill health. 3 Many researchers have documented the fact that poor children suffer more insults to their health than richer ones do. For example, Paul Newacheck, Neal Halfon, and Anne Case and colleagues all show that poor children are more likely than others to have many chronic conditions. from the 2001-2005 National Health Interview Surveys (NHIS). We contribute to the existing literature in several ways. First, we examine a more recent time period. Second, and more importantly, we broaden the scope of the investigation to include mental health conditions, acute illnesses, and injuries, to the extent that this is possible using NHIS data. Third, we ask whether controlling for the specific health conditions and limitations measured in the NHIS reduces the effect of poverty in regressions in which the dependent variable is the mother's assessment of the child's health status.
Study Data And Methods
n NHIS child health measures. We focus on the child health measures available in the 2001-2005 waves of the NHIS, a nationally representative survey of about 100,000 people per year. 5 For comparison with previous work, we also report some results using data from earlier waves of the NHIS. The NHIS randomly selects one child in each household for an in-depth survey. In what follows, we focus primarily on these children. In drawing our sample, we followed the methods of Case and colleagues. 6 As did they, we excluded children who head their own households, who are not children of the reference person and members of the primary family, and who are not of the same race as other children in the household. We also excluded a relatively small number of children with missing data on health outcomes (overall health status, birthweight, school days missed because of illness, and answers to the "Strengths and Difficulties" questionnaire described further below), as well as children for whom information about race was missing. If the mother or father was present in the household but information about the parent's age, education, or employment status was missing, we also excluded those observations. We used Case and colleagues' age categories except that we excluded children under age two because mental health measures were not available for children of those ages.
Case and colleagues excluded from their analysis children for whom income data were missing. We departed from this procedure by using NHIS income imputations. From 1997 to 2005, the NHIS imputes income five times. We used these data and methods appropriate for the analysis of multiple imputed data. For data prior to 1997, we imputed income five times, using methods similar to those used in the later years by the NHIS. We then used the imputed income measures to impute poverty status.
n Focus on mental health conditions. Parents were asked about specific mental health conditions and about limitations attributable to those conditions. Our overall measure of whether a child has a mental health condition was constructed by pooling answers to questions about whether parents have ever been told that a child has a learning disability, developmental delay, mental retardation, Down syndrome, or autism. We also broke out attention deficit hyperactivity disorder (ADHD), the most prevalent mental health condition, separately. This focus represents an innovation in our analysis.
n "Strengths and Difficulties" questionnaire. The NHIS includes questions for children ages 4-17 from the "Strength and Difficulties" questionnaire in its recent surveys. Like the other questions, these are answered by the mother but involve specific child attributes and behavior. Similar questions often appear on screeners used as a first step in diagnosing childhood mental health conditions.
The five "Strengths and Difficulties" questions that were consistently asked over our sample period referred to whether the child never, sometimes, or frequently has many worries; is unhappy; gets along better with adults than with other children; is obedient; or has a good attention span. Each question is coded 0, 1, or 2, where a higher number corresponds to a worse outcome. The highest score is 10, although the median child scores a 1 on this scale. A similar scale is available for two-to-three-year-olds.
n Analysis. We first focused on a comparison of the mean health outcomes of poor and nonpoor children, highlighting differences in both prevalence and the extent to which children are limited by their health conditions.
We next estimated linear probability models for the probability that a child is in excellent or very good health, where poverty status is one of the independent variables. Other independent variables include log family size, child's sex, and indicators for whether the child was white (0/1) or black (0/1); dummies for each year of a child's age; dummies for each year and region; whether the mother (or father) was present in the household; whether the mother (or father) was a high school dropout or graduate or had some college (the omitted category being completed college), interacted with whether the mother (or father) was present in the household; the mother's (or father's) age, interacted with whether the mother (or father) was present in the household; and whether the mother (or father) was unemployed, interacted with whether the mother (or father) was present in the household. These control variables correspond to those selected by Case and colleagues. These models were estimated by child age group; they allowed us to see whether the relationship between income, child age, and overall health status has changed over time.
Next, we included the specific health measures in models of overall health status. This analysis allows readers to see for themselves which health measures are associated with better assessments of overall health. Finally, we included interactions of poverty with the specific health measures. These models allowed us to ask whether specific health conditions have larger effects on the overall health status of poor children. All of our results were weighted using the NHIS sample weights. n Incidence of low birthweight. The incidence of low birthweight (less than 2,500 grams) is higher than average in poor households (Exhibit 1). Low birthweight is an important indicator because it has been found to have important effects on future health. 7 Karen Linnet and colleagues found that premature infants have a much higher risk of ADHD, which suggests that gaps in the incidence of some specific chronic conditions might be related to gaps in health at birth. 8 In our models, we controlled directly for such intervening health factors, which is likely to attenuate the estimated effects of low birthweight in the multivariate models.
Study Results
n Prevalence of chronic conditions. Asthma is the leading chronic condition among children and is also known to be a leading cause of pediatric emergency department (ED) use, hospitalization, and school absence.
9 Approximately 1.3 million poor (16 percent) and 5.8 million nonpoor children (13 percent) have asthma by this measure (Exhibit 1). It might be less widely appreciated that, as Exhibit 1 shows, mental health conditions are the second most prevalent set of conditions, with ADHD being the largest single diagnosis within that category (more than three million affected children). 10 Hearing, vision, and speech problems, such as stuttering or stammering, are together the third most common category of chronic conditions. Considering all of the listed conditions together, a staggering 32.4 percent of poor children and 26.5 percent of nonpoor children have at least one of these conditions. n Activity limitations. Fortunately, many fewer children are reported to have activity limitations than have chronic conditions, but the disparities in the extent to which children are limited by their conditions are much greater than disparities in the prevalence of conditions between poor and nonpoor children. Also, most children who have activity limitations are limited by a chronic condition (Exhibit 1).
If a poor child has a chronic condition, he or she is more likely than a nonpoor child to be limited by it. For example, poor children are a modest 1.2 times more likely to have ever been told that they have asthma than other children are. But they are 3.2 times more likely to be limited by asthma. Similarly, poor children are 1.2 times more likely to have ever been told that they have ADHD but 1.6 times more likely to be limited by it.
The fraction of children with a limitation due to a chronic condition rises with age and rises more sharply for poor children than for others. By the teenage years, poor children have almost double the probability of being limited by their chronic conditions (Exhibit 1). So by the teen years, 1.18 million poor children and 3.47 nonpoor children are limited by chronic conditions each year, which implies that poor children account for a quarter of all children who are so limited.
There appears to be a discrepancy between the conditions that are most prevalent and the conditions that cause the most activity limitations. Although asthma is the most prevalent condition, it is not the most prevalent limiting condition in Exhibit 1. That distinction belongs to mental health problems such as ADHD.
Only 158,451 poor children are reported to be limited by asthma, compared with 517,049 who are limited by a mental health problem (of these, 2.3 percent or 191,809 poor children are limited by ADHD). 12 This comparison suggests that although there is certainly scope for improved asthma management, there might be an even greater need for improved management of mental health conditions. Accumulating evidence about the negative long-term effects of conditions such as ADHD on important child outcomes such as educational attainment strengthens these conclusions. 13 Exhibit 1 also shows that poor children consistently have worse outcomes on the "Strengths and Difficulties" index than other children have.
About 10 percent of children with hearing or vision problems are reported to be limited by those problems, although once again, the incidence is higher among poor than among nonpoor children. In contrast, many more children are limited by speech problems: 1.9 percent of poor children and 1.5 percent of other children. These numbers suggest some scope for improving the treatment of vision and hearing problems, but also a large payoff, at least in terms of reducing activity limitations, for investments that improve the treatment of speech problems.
n Burden of illness and injury. NHIS data on the burden of illness and injury are relatively sparse, but Exhibit 1 summarizes what is available. Poor children (of school age) are reported to have missed more days of school as a result of illness and injury than other children.
In view of all the preceding evidence, it is striking that the number of injuries or poisonings reported to have required medical attention is small and is smaller for poor children than for other children. Since injuries are the leading cause of death among children older than one year, and injury-related deaths are much more common among poor than among high-income children, it seems unlikely that injuries are actually less frequent among poor children.
14 Hence, these numbers suggest that responses to this question are strongly influenced by parents' judgments about whether injuries merit medical attention.
Many children suffer from asthma attacks, and 3.2 percent of all poor children end up in EDs each year because of an attack, compared with only 1.6 percent of other children. It is anomalous then that respiratory allergies are reported to be more common among other children than among poor children. It is likely that the same symptoms are more likely to be diagnosed as allergies (rather than as, for example, a large number of acute illnesses) among higher-income children. Finally, a surprisingly large fraction of children have frequent diarrhea or three or more ear infections in a year, or both, which indicates a high burden of infectious disease. Although it is not shown in this exhibit, the incidence of ear infection is high even among older children; 5 percent of poor teens report three or more ear infections in a year. Since ear infections are only one manifestation of acute infectious disease (because many ear infections are complications of illnesses such as colds), these numbers suggest that the burden of acute illness among poor children merits fur-ther attention.
The contrast between the relatively small numbers of school days missed and the relatively large numbers of illnesses further suggests that many children go to school sick. This observation reinforces the potential role of schools in improving public health by monitoring and even treating minor childhood illnesses.
n Regression results. In the NHIS, some health questions are asked only of a subset of children, called the "sample child," in which one child is chosen randomly from each sample household. We focus on this sample in the first two rows of Exhibit 2 and in the remaining exhibits. The third row of Exhibit 2 shows that expanding the sample to include all available children for 2001-2005 has relatively small effects on the estimated coefficients, except for the youngest group, which is smaller and therefore more subject to sampling error. 15 The last three rows of Exhibit 2 examine the same time period as Case and colleagues did, 1986-1995. Comparing the third and fourth rows shows that the effects of poverty are slightly stronger for all child age groups in the earlier period. However, the standard errors are large enough that we cannot reject the null hypothesis that the relationship among poverty, health, and child age is the same in the two samples.
Row 5 shows that if we follow Case and colleagues in dropping children with missing income rather than imputing income, the coefficients on poverty rise but show a qualitatively similar pattern with age. Row 6 shows that if we use an imputed measure of continuous income (as in Case and colleagues) rather than imputing poverty, the effect of income also rises with age. Thus, our results are qualitatively similar to those of Case and colleagues, even though we focused on poverty and imputed income. 16 Probability of being in good health. The estimates in the first row of Exhibit 2, with no controls, show that poor children ages 2-3 are 15.6 percentage points less likely to be reported to be in excellent or very good health than other children are and that this gap widens to 19.2 percentage points by the teen years. This is a very large difference.
The estimates shown in row 2 show a smaller, but still statistically significant and quantitatively important, effect of poverty, which increases with child age (although not as steeply as the results in row 1 suggest). Conditional on the controls included in the row 2 model, poor children are 5-11 percent less likely to be in good or excellent health, depending on their ages. It is hardly surprising that the effect of being poor should be reduced by including controls such as parents' education and whether the father is present, since these variables are likely to be highly correlated with poverty. But the fact that poverty still matters when these characteristics of families are controlled for suggests that there may be a role for poverty per se.
Effect of specific health variables. Exhibit 3 shows estimates from models similar to those in the first row of Exhibit 2, except that they also include specific health I n c o m e & H e a l t h measures. 17 The health variables in the exhibit are ordered in roughly five groups: low birthweight, asthma, mental health, trouble seeing/hearing/speaking, and other activity limitations. The R 2 s for the regression show that including these health variables approximately doubles the fraction of the variation in health status that is explained by the models.
Low birthweight is not a statistically significant determinant of children's overall health status in these models, but as discussed above, the effects of low birthweight may be mediated through other related health conditions.
The asthma variables have highly significant effects on overall health status. For example, among children ages 4-8, having been told that the child has asthma re- H e a l t h C a r e duces by 5.7 percentage points the probability that the child is reported to be in excellent or very good health. If the child has also had an asthma attack in the past twelve months, this probability is reduced by a further 9.3 percentage points.
Effect of a mother's perceptions. The "Strengths and Difficulties" questions are predictive of overall health for all three of the age groups for which they are available, while the other mental health measures have generally insignificant effects. These results suggest that parents of children with ADHD, for example, do not necessarily think of these children as being in poorer overall health because of their condition. Thus, although mental health conditions appear to be among the most common and limiting conditions of childhood, they are not necessarily recognized as health conditions. The same is apparently true of limitations due to speech problems. On the other hand, Exhibit 3 suggests that trouble seeing or hearing is something that is perceived as reducing health status, as are activity limitations and respiratory allergies. These last two sources of limitation have much bigger effects on the overall health status of the oldest children.
It is perhaps surprising that the estimated effect of income is only reduced 15-20 percent by the inclusion of the specific health measures. We have seen that poor children are more likely than others to suffer from many chronic conditions and are more likely than other children with the same conditions to be limited by them. Hence, one might expect that controlling for the prevalence of specific conditions and activity limitations would reduce, or even eliminate, the estimated effect of poverty on general health status. Moreover, many of the health variables listed in Exhibit 3 are statistically significant determinants of the child's reported overall health status, which suggests that the overall health status measure contains a good deal of "signal" regarding the child's health.
The explanation for this puzzle might be that there are omitted health measures that affect a mother's perceptions of her child's overall health status and are more common among poor children than among other children. For example, frequent acute illnesses might affect a mother's evaluation of her child's health, although these are not tracked in the NHIS. Similarly, conditions such as untreated tooth decay are more common in poor children and may cause pain or other symptoms but are not tracked in the NHIS. According to the Centers for Disease Control and Prevention (CDC), poor children have almost twelve times more restricted activity days because of dental problems than higher-income children, and untreated dental disease can lead to problems eating, speaking, and learning. 18 Interaction of health measures with poverty status. Finally, Exhibit 4 shows models similar to those in Exhibit 3 but also shows the interaction of the specific health measures with poverty status. These regressions ask whether a particular health condition has a different impact on a child's reported health status in poor families than it does in other families. Because the inclusion of many interactions is very demanding of the data, we reduced the number of specific health conditions listed by, for example, including only one measure of asthma. We also included one re-gression, pooling children ages 2-17 to increase the sample size.
There is some evidence here that asthma has a more negative effect on poor children than on other children, at least in the pooled sample. The other interactions are statistically insignificant, although the point estimates on the interactions for activity limitations are large and negative. Hence, there is some evidence that asthma has worse effects on poor children and a suggestion that activity limitations might be worse for poor children. 19 
Implications For Policy
Consistent with past research using earlier data, poor children in 2001-2005 were more subject than richer children to virtually every type of negative health shock. Hence, the large income-related difference in the incidence of health conditions is of great importance in explaining the overall differences in health status between poor children and others. We updated the previous research by showing that this is also true for mental health conditions. These results suggest that policymakers should be concerned not only with getting afflicted children into care, but also with understanding and reducing income-related differences in the incidence of health insults. We found that asthma, mental health problems, and trouble seeing or hearing are among the most limiting chronic conditions of childhood. Moreover, although these conditions impair the health of all afflicted children, poor children with these conditions are more likely to be limited in their activities, and the extent to which children are limited by their chronic conditions tends to grow faster over time for poor children.
These findings suggest that if we are concerned about health disparities, we need to protect, expand, and restore funding for the treatment of poor children with chronic conditions, so that they will not be limited by them. Expanding funding for early intervention in children with chronic conditions could help prevent future limitations.
n Impact of the DRA. Unfortunately, many recent policies are moving in the opposite direction. The DRA of 2005 requires explicit documentation of citizenship for new applications and renewals. We know that this will reduce enrollments and reduce the numbers of citizen children receiving care. For example, before the DRA, infants whose deliveries were paid for by Medicaid were entitled to Medicaid coverage for one year. In this case, both the citizenship of the child and the family income of the child are known to qualify the child for Medicaid. However, now the child will not be covered unless parents go through the application procedure; the result will be that many infants will go uncovered during at least part of their first year.
The DRA also allows states to adopt cost sharing (copayments) or premiums, or both, for Medicaid. Providers are now allowed to deny care to those who cannot afford the copayments. States can also end Medicaid coverage for families who do not pay within sixty days. These changes will reduce the use of care.
n Future of SCHIP. The State Children's Health Insurance Program (SCHIP), which insures many children with family incomes higher than Medicaid income cutoffs, could face severe shortfalls in funding if the pending reauthorization of the program in 2007 freezes annual funding at 2007 levels. The number of SCHIPcovered children is already falling in many states (such as Florida and Texas) as they adopt tighter eligibility requirements. Flat or declining budgets in the face of rising health care costs will make it increasingly difficult to maintain available services, let alone to expand services to areas such as mental health. We can only hope that recognition of the extent to which poor children continue to bear a disproportionately high cost of ill health, both because of a higher frequency of health conditions and because of a greater probability of being limited by those conditions, will lead to a reversal of these cutbacks in health services for poor children.
